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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: 

Herb H. Huang et al. 
Application No.: 10/773,522 
Filed: February 6, 2004 



For: SEMICONDUCTOR MEMORY 
CELL WITH BURIED DOPANT BIT 
LINES AND SALICIDED 
POLYSILICON WORD LINES 
ISOLATED BY AN ARRAY OF 
BLOCKS 

Customer No.: 20350 



Mail Stop Appeal Brief 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In response to the Final Office Action mailed September 13, 2007, and further to the 
Notice of Appeal filed December 13, 2007, Appellants submit this Brief on Appeal. 

1. REAL PARTY IN INTEREST 

The real party in interest for the above-identified application is the Semiconductor 

Manufacturing International Corporation ("SMIC"), having its principal place of business at 18 
Zhang Jiang Rd. Pudong New Area, Shanghai 201203, China. Assignment of the instant patent 

02/15/2008 CCHftUl 00000069 201430 10773522 
01 FC:1402 510.00 DA 



Confirmation No. 6545 

Examiner: Matthew C. Landau 

Technology Center/Art Unit: 2815 

APPELLANTS' BRIEF UNDER 
37 CFR §41.37 
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application to SMIC was recorded in the U.S. Patent and Trademark Office on February 6, 2004 
at Reel 014970/Frame 0069. 

2. RELATED APPEALS AND INTERFERENCES 

There are no appeals or interferences related to the present appeal. 

3. STATUS OF CLAIMS 

Claims 1-10 are pending and subject to this appeal. Claims 1-10 were rejected under 35 

U.S.C. § 103(a) based on the grounds set forth in the Final Office Action mailed on September 
13, 2007. 

4. STATUS OF AMENDMENTS 

All amendments to the claims have been entered. In accordance with 37 C.F.R. § 

1.192(c)(9), a copy of the claims involved in the appeal are contained in the attached Appendix. 

5. SUMMARY OF CLAIMED SUBJECT MATTER 

Embodiments of the present invention relate to manufacturing of semiconductor devices. 

As shown in the cross-sectional view of Figure 4 (reproduced in part below), one feature of the 
claimed embodiments is formation of a trench isolation structure (101), and application of a 
refractory metal layer (305) over an exposed portion of that trench isolation structure (101), such 
that refractory metal over the trench is separated from an adjacent gate by a gate spacer (201). 
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Accordingly, claim 1 recites as follows 

1 . A method for manufacturing ROM memory devices, the method 
comprising: 

. . . forming a first sidewall spacer overlying a firstside of the gate 
structure and a second sidewall spacer overlying a second side of the gate 
structure, each of the sidewall spacers including the first sidewall spacer and the 
second sidewall spacer being configured to extend over and overlap a portion of - x 
the trench isolation structure and to extend over and overlap a portion of 
source/drain regions, each of the sidewall spacers including the first sidewall 
spacer and the second sidewall spacer being adapted to separate the gate structure 
from the trench isolation region and to separate the gate structure from the 
source/drain regions .... (Emphasis added) 

Another aspect of embodiments of the present invention shown in the cross-sectional 
view of Figure 3 (reproduced in part below), is the formation of silicided regions (305 and 307) 
overlying the gate structure and the source/drain regions, respectively. 




f f 

Independent claim 1 thus also recites formation of such silicided regions: 

1. A method for manufacturing ROM memory devices, the method 
comprising: 

. . . applying a refractory metal layer overlying the gate structure including 
the first side wall spacer and the second sidewall spacer and exposed portion of 
the trench isolation structure; 
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alloying the refractory metal layer to the gate structure and exposed 
portions of source/drain regions to form silicided regions overlying the gate 
structure and source/drain regions ; and 

selectively removing the refractory metal layer from the sidewall spacers 
and exposed portion of the trench isolation structure. (Emphasis added) 

Still another feature of the claimed embodiments shown in Figure 3 above, is the 

continuous extension of the bit line portion (105) underneath the gate structure (103). 

Accordingly, independent claim 1 indicates such continuous bit lines: 

1 . A method for manufacturing ROM memory devices, the method 
comprising: 

forming a trench isolation structure within a cell region of a 
semiconductor substrate, the cell region being in an array region for ROM 
memory devices, the trench isolation structure being provided to separate a 
continuous bit line region of the cell from another continuous bit line region from 
another cell .... (Emphasis added) 

This appeal brief includes the following table providing a mapping of the elements of the 



independent claim to the relevant page and line numbers in the specification. 



Claim 1 


Specification 


1. forming a trench isolation structure within a cell 
region of a semiconductor substrate, the cell region being in an 
array region for ROM memory devices, the trench isolation 
structure being provided to separate a continuous bit line region 
of the cell from another continuous bit line region from another 
cell; 


Page 3, line 18-page 3, line 23 
Page 8, line 15-page 3, line 17 


forming a gate structure within the cell region; 


Page 3, lines 20-21 
Page 8, lines 14 
Page 9, line 3 


forming a first sidewall spacer overlying a first side of 
the gate structure and a second sidewall spacer overlying a 
second side of the gate structure, each of the sidewall spacers 
including the first sidewall spacer and the second sidewall 
spacer being configured to-extend over and overlap a portion of 
the trench isolation structure and to extend over and overlap a 
portion of source/drain regions, each of the sidewall spacers 
including the first sidewall spacer and the second sidewall 
spacer being adapted to separate the gate structure from the 
trench isolation region and to separate the gate structure from 
the source/drain regions; 


Page 3, line 21 -page 4, line 8 
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applying a refractory metal layer overlying the gate 
structure including the first side wall spacer and the second 
sidewall spacer and exposed portion of the trench isolation 
structure; 


Page 3, lines 23-25 
Page 8, lines 18-19 
Page 9, lines 9-10 


alloying the refractory metal layer to the gate structure 
and exposed portions of source/drain regions to form silicided 
regions overlying the gate structure and source/drain regions; 
and 


Page 3, lines 25-28 
Page 8, lines 20-22 
Page 9, lines 12-14 


selectively removing the refractory metal layer from the 
sidewall spacers and exposed portion of the trench isolation 
structure. 


Page 3, lines 27-28 
Page 8, lines 23-24 
Page 9, lines 15-17 



The dependent claims describe the structure of the ROM memory in addition to that 
recited in the independent claims. For example, dependent claim 2 recites that the refractory 
metal layer is titanium or cobalt; dependent claims 3,4, and 8 describe the structure of the trench 
isolation region; and claims 5 and 9 recite that the memory cell has a channel region using a 
length of about 0.25 micron and less, and that the gate structure has a width of 0.25 micron and 
less respectively. Dependent claim 6 recites that the first sidewall spacer and the second sidewall 
spacer comprise of a dielectric material. Other dependent claim 7 recites that the buried bit line 
structure is within the source/drain regions. Still other dependent claim 10 recites that the array 
has at least eight cells by eight cells. Support for these dependent claims may be found in the 
specification at least at ![0010] - 1[0012] and at <ff[0021] - <I[0023]. 

6. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

A. Claims 1-4, and 6-8 stand rejected under 35 U.S.C. § 103(a) as over U.S. Patent 

6,372,580 to Shiau ("the Shiau Patent") in view of U.S. Patent 6,847,087 to Yang et al. ("the 
Yang Patent"). 

B. Claims 5 and 9 stand rejected under 35 U.S.C. § 103(a) as obvious over the Shiau 
Patent with the Yang Patent and further in view of U.S. Patent Publication No. 2004/0262650 to 
Iwata et al. ("the Iwata Publication"). 

C. Claim 10 stands rejected under 35 U.S.C. § 103(a) as obvious over the Shiau Patent 
with the Yang Patent and further in view of U.S. Patent 5,506,160 to Chang ("the Chang Patent"). 
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7. ARGUMENT 

A. Rejection of Claims as obvious over the Shiau Patent in view of the Yang Patent 

The Shiau Patent is the primary reference relied upon by the Examiner. Like the instant 
application, the Shiau Patent is directed to a method for manufacturing a semiconductor device 
and discloses formation of a thin refractory metal (See col. 4, lines 57-58). 

Unlike the instant application however, the Shiau Patent does not even contemplate the 
use of a trench isolation structure. Specifically, as conceded by the by Examiner in the latest 
Office Action, the Shiau Patent fails to teach formation of a trench isolation structure within a 
cell or the arrangement of the isolation structure (See Office Action Mailed June 4, 2007, page 4, 
lines 1-2). 

In an effort to provide the teaching lacking from the Shiau Patent, the Examiner has 
combined that reference with the Yang Patent. However, the Examiner is respectfully reminded 
that in order to establish a prima facie case of obviousness, there must be some suggestion in 
either the references themselves or in the knowledge generally available to one of ordinary skill 
in the art, to modify the reference or to combine reference teachings. Such teaching or 
suggestion to make the claimed combination must be found in the prior art, not in applicant's 
own disclosure. InreVaeck, 947 F.2d 488 (Fed.Cir. 1991). 

Here, there is no suggestion in the Shiau Patent that would motivate one of ordinary skill 

in the art to combine it with the Yang Patent. Specifically, an object of the Shiau Patent is the 

development of a silicide layer to reduce the electrical resistance in the word and bit lines. 

Since the silicide layer is deposited in a single step, it can be easily incorporated 
into the manufacturing process. Furthermore, the suicide (silicide) layer reduces 
electrical resistance in both the word lines and bit lines resulting in improved 
operating speeds of the memory cells. (Emphasis added; col. 5, lines 17-21) 

By contrast, as shown in Figure 2(a) (reproduced below) of the Yang Patent, this 

reference utilizes a contact plug (102) which penetrates the surface of the drain region and buried 

bit lines in order to short-circuit the drain and bit lines: 
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contact plug 102 is electrically connected with a drain 106 of the NMOS memory 
transistor Mo of the NAND cell block B|. As specifically indicated in the circle 
regions of FIG 2(a), the contact plug 102 penetrates a junction of the drain 106 
and the underlying buried bit line SPW u thereby short-circuiting the drain 106 
and the subjacent buried bit line SPVvV (Emphasis added, col. 5, lines 11-15) 



Accordingly, use of the salicide process and the formation of a silicide layer as taught in 
the Shiau Patent, in combination with the Yang Patent, would be nonsensical. Specifically, the 
silicide layer of the Shiau Patent is used to decrease electrical resistance of the drain and bit line 
region, while the contact plug of the Yang Patent is electrically coupled to short-circuit this 
region. In view of this conflicting function, use of the contact plug of the Yang Patent is plainly 
inconsistent with the expressed objective of the Shiau Patent. 

Based at least upon this key difference between the Shiau and Yang Patents, one of 
ordinary skill in the art would hardly have been motivated to combine these references to arrive 
at the claimed invention. 

Of course, the instant application contains substantial disclosure regarding formation of a 

trench isolation structure and application of a refractory metal layer over an exposed portion of 

the trench isolation structure. However, the Examiner is respectfully reminded that any 

suggestion to combine references must be found in the prior art, and not be based upon 

applicants' own disclosure: 

The tendency to resort to "hindsight" based upon applicant's disclosure is often 
difficult to avoid due to the very nature of the examination process. However, 
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impermissible hindsight must be avoided and the legal conclusion must be 
reached on the basis of the facts gleaned from the prior art. (Emphasis added; 
MPEP2142) 

In view of the failure of the Shiau and Yang Patents to provide any reasonable motivation 
for their combination, it is respectfully asserted that the pending claims cannot be considered 
obvious in light of these references. 

Independent claim 1 is patentable over the cited references for at least the reasons under 
35 U.S.C. § 103(a). Additionally, claims 2-10 which depend upon claim 1 should also be 
patentable based on the same rationale as discussed for claim 1 . 

B. Rejection of Claims as obvious over the Shiau and Yang Patents Further in Combination with 
the Iwata Publication 

As discussed extensively above, the Shiau and Yang Patents, taken even in combination, 
fail to teach or suggest all of the elements of the pending claims. This missing teaching is not 
cured by consideration of the Iwata Publication. Specifically, Iwata Publication does not appear 
to disclose continuous extension of the bit line portion underneath a gate structure in the manner 
of the claimed embodiments. 

C. Rejection of Claims as obvious over the Shiau and Yang Patents Further in Combination with 
the Chang Patent 

As discussed extensively above, the Shiau and Yang Patents, taken even in combination, 
fail to teach or suggest all of the elements of the pending claims. This missing teaching is not 
cured by consideration of the Chang Patent. Specifically, Chang Patent does not appear to 
disclose the formation of sidewall spacers separating a gate from trench isolation structures. 

Based upon the absence of any motivation or suggestion regarding all of the claim 
elements in any of the reference combinations relied upon by the Examiner, it is respectfully 
asserted that the claims cannot legitimately be viewed as obvious. Continued maintenance of the 
obviousness claim rejections is improper, and the application should now be passed to issuance. 
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8. CONCLUSION 

For the reasons set forth above, it is respectfully submitted that the obviousness claim 
rejections should be reversed. 



TOWNSEND and TOWNSEND and CREW LLP 
Two Embarcadero Center, Eighth Floor 
San Francisco, California 941 1 1-3834 
Tel: 650-326-2400; 
Fax: 650-326-2422 
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Respectfully submitted, 



Reg. No. 39,496 
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9. CLAIMS APPENDIX 

1. A method for manufacturing ROM memory devices, the method comprising: 
forming a trench isolation structure within a cell region of a semiconductor 

substrate, the cell region being in an array region for ROM memory devices, the trench isolation 
structure being provided to separate a continuous bit line region of the cell from another 
continuous bit line region from another cell; 

forming a gate structure within the cell region; 

forming a first sidewall spacer overlying a first side of the gate structure and a 
second sidewall spacer overlying a second side of the gate structure, each of the sidewall spacers 
including the first sidewall spacer and the second sidewall spacer being configured to extend 
over and overlap a portion of the trench isolation structure and to extend over and overlap a 
portion of source/drain regions, each of the sidewall spacers including the first sidewall spacer 
and the second sidewall spacer being adapted to separate the gate structure from the trench 
isolation region and to separate the gate structure from the source/drain regions; 

applying a refractory metal layer overlying the gate structure including the first 
side wall spacer and the second sidewall spacer and exposed portion of the trench isolation 
structure; 

alloying the refractory metal layer to the gate structure and exposed portions of 
source/drain regions to form silicided regions overlying the gate structure and source/drain 
regions; and 

selectively removing the refractory metal layer from the sidewall spacers and 
exposed portion of the trench isolation structure. 

2. The method of claim 1 wherein the refractory metal layer is titanium or cobalt. 

3. The method of claim 1 wherein the trench isolation region is an STI region. 

4. The method of claim 3 wherein the STI region comprises silicon dioxide. 

5. The method of claim 1 wherein the memory cell has a channel region using a 
length of about 0.25 micron and less. 
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6. The method of claim 1 wherein the first sidewall spacer and the second 



side wall spacer comprise of a dielectric material. 

7. The method of claim 1 wherein the buried bit line structure is within the 
source/drain regions. 

8. The method of claim 1 wherein the trench isolation is within the 
semiconductor substrate at a predetermined depth, the predetermined depth being greater than a 
junction depth of the buried bit line. 



9. The method of claim 1 wherein the gate structure has a width of 0.25 micron 



and less. 



10. The method of claim 1 wherein the array has at least eight cells by eight cells. 



11-26. (Canceled) 
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10. EVIDENCE APPENDIX 

None 
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11. RELATED PROCEEDINGS APPENDIX 

None 
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